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(54) CONTROL SYSTEM FOR MEDICAMENT RELEASE TO RETINA OR VITREOUS BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the subject control system intended to improve the 
medicinal efficacy sustainability in the retina or vitreous body by administration of nanospheres. 
SOLUTION: This control system is such one as to be intended to administer the retina or 
vitreous body with medicament-formulated nanospheres each <200 nm, pref. 50-200 nm in 
diameter; wherein each of the nanospheres consists of a biodegradable polymer such as 
polylactic acid or lactic acid copolymer; and the medicament is intended for treating or 
preventing retina or vitreous body diseases, for example being an anti-inflammatory agent, 
immunosuppressant, antiviral agent, antibacterial agent, antimycotic agent. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The drug release control system to the retina or vitreous body characterized by 
prescribing for the patient NANOSUFEA with a particle diameter of 200nm or less which made 
the drug contain. 

[Claim 2] NANOSU — the drug release control system according to claim 1 whose fair particle 
diameter is 50-200nm. 

[Claim 3] The drug release control system according to claim 1 currently formed with the 
NANOSU fair ****** resolvability macromolecule. 

[Claim 4] The drug release control system according to claim 1 whose biolysis nature 
macromolecule is polylactic acid or a lactic-acid copolymer. 

[Claim 5] The drug release control system according to claim 1 whose drug is a drug for the 
therapy of a retina or a vitreous body disease, or prevention. 

[Claim 6] The drug release control system according to claim 1 whose drug is an anti- 
inflammatory agent, an immunosuppresant, an antivirotic, an antimicrobial agent, or an antifungal. 

[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention aims at improvement in the durability of the drug effect in 
a retina or a vitreous body by drug release control about a retina or the drug release control 
system to a vitreous body. 
[0002] 

[Description of the Prior Art] The disease in inner ****, such as a retina and a vitreous body, 
has many intractable diseases, and development of the effective cure is desired. Although it is 
most common to treat a drug by instillation administration to an eye disease, a drug hardly shifts 
to inner ****, such as a retina and a vitreous body. This makes the therapy of the disease in 
inner **** difficulty more. Since the eye internal transmigration of a drug by which whole body 
administration was carried out is restricted by the blood-eye gateway, it is so difficult that it 
becomes effective concentration to make a drug shift. 

[0003] Then, the technique of medicating inner ****, such as a vitreous body, with the liposome 
which the method of medicating **** in direct with a drug is tried [ liposome ], for example, 
made the drug containing, or a microsphere is reported. However, emission control of a drug is 
not easy for liposome, and in liposome or a microsphere, since particle diameter is large, a 
problem is in maintenance of the transparency in a vitreous body, a NANOSU fair ** nano 
capsule with more small particle diameter is made to contain a drug, and the research which 
carries out vitreous body administration is made. For example, the report about the 
administration (JP,4-221322,A) to the vitreous body of the pharmaceutical preparation for eye 
diseases containing the physic carrier system (****** 6-508369) containing a spherical particle 
with a diameter of 1 micrometer or less or a nano capsule is made. 
[0004] 

[Problem(s) to be Solved by the Invention] however, the research report about whether if 
NANOSUFEA of what kind of particle diameter is used, effective emission control of a drug will 
be attained — there is nothing — moreover, NANOSU — there is also no research report about 
the shift to a fair retina. 

[0005] Although it was very useful as a means which carries out drug release control to 
NANOSU fair ********, in order to have applied it to actual medicine, there was the need of 
finding out suitable particle diameter. 
[0006] 

[Means for Solving the Problem] It NANOSU-fair-**. then, this invention person — NANOSU — 
as a result of focusing on fair particle diameter and inquiring wholeheartedly about a retina or the 
drug release control system to a vitreous body, a medicine was prescribed for the patient into 
the vitreous body — It found out that drug release control within a retina was attained by 
remaining in a retina or a vitreous body for a long period of time, being incorporated in a retina, 
where NANOSU fair ** with a particle diameter of 200nm or less and a drug are contained 
especially, and remaining in a retina for a long period of time, so that the particle diameter was 
small. 
[0007] 
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[Embodiment of the Inve 




i] About the drug release control systl^Ko the reti 




ina or vitreous 



body characterized by prescribing for the patient NANOSUFEA with a particle diameter of 
200nm or less which made the drug contain, the technical feature is prescribing for the patient 
NANOSUFEA which has small particle diameter, and this invention is to raise the durability of 
the drug effect in a retina or a vitreous body, and it is to raise the durability of the drug effect in 
a retina especially. 

[0008] The drug release control system in this invention is a system which a drug is efficiently 
sent [ system ] to a target part (a retina or vitreous body), and enables the exertion of drug 
effect continuously. 

[0009] NANOSU in this invention — although there is especially no limit about the minimum, 
when too not much small, there is also constraint on manufacture and the particle diameter of 
the range of 50~200nm is [ that fair particle diameter should just be 200nm or less ] desirable. 
[0010] That the ingredient which forms NANOSUFEA in this invention should just be a biolysis 
nature macromolecule, although there is especially no limit, as an example, biolysis nature 
macromolecules, such as polylactic acid, a lactic-acid copolymer, polyamino acid, hyaluronic acid, 
a collagen, gelatin, and albumin, etc. are mentioned. A desirable example is a polylactic acid or 
lactic-acid-glycolic-acid copolymer. In addition, as the above-mentioned lactic-acid unit 
component, L bodies, D object, or DL object can be used. 

[001 1] moreover — although there is especially no limit about the molecular weight of these 
biolysis nature macromolecules — NANOSU — it can choose suitably by the class of drug made 
to contain fair, the need effective concentration of a drug, the emission period of a drug, etc. 
[0012] The drug release control system of this invention is used for the therapy or prevention of 
the various diseases of a retina or a vitreous body. As a concrete disease, the inner **** 
inflammation by various causes, the infectious disease of a virus or bacteria, the proliferative 
vieoretinopathy accompanied by growth change of neovascularity or a retinal cell, the retianl 
hemorrhage by various causes, amotio retinae, a retinoblast kind, etc. are mentioned. NANOSU - 
- there is especially no limit about the drug made to contain fair, and the drug suitable for an 
object disease can be chosen, the case of the inflammation for example, accompanying an inner 
**** operation — anti-inflammatory agents, such as phosphoric-acid betamethasone, — the 
case of the autoimmunity nature uveitis — immunosuppresants, such as cyclosporin, — in the 
case of a virus sexually transmitted disease, in the case of a postoperative infectious disease, 
antimicrobial agents, such as ofloxacin, are used, and, in the case of proliferative vieoretinopathy, 
anti-virus agents, such as ganciclovir, are used for doxorubicin hydrochloride, the carmustine, 
etc. moreover, NANOSU — what is necessary is just to fluctuate suitably the amount of drugs 
contained fair according to the class of drug, the need effective concentration of a drug, the 
emission period of a drug, a symptom, etc. usually, a drug — NANOSU — fair — 0.01 to 10% of 
the weight, preferably, although it is 0.1 - 5 % of the weight, the contents of a drug can be 
decided to be the gradual release effectiveness and a therapy in consideration of balance with a 
complement. 

[0013] NANOSU fair #* of this invention — a well-known interface — self-possessed — it can 
manufacture using law or an interface reaction method, if it explains in more detail — an 
interface — self-possessed — the liquid drying (J. — Control.Release and 2,343-352 (1985) — ) 
which is law J. Controlled.Release, 36, 1095-1103 (1988), etc., The interfacial polymerization 
which is an interface reaction method (Int J.Pherm., 28,125-132 (1986)), NANOSUFEA can be 
manufactured using self-emulsification solvent diffusion method (J. Control.Release, 25, 89-98 
(1993)) etc. these manufacturing methods — NANOSU — what is necessary is just to choose a 
suitable manufacturing method suitably in consideration of fair particle diameter, the class of 
drug to contain, a property, a content, etc. 

[0014] NANOSU of this invention — the carmustine which is a proliferative vieoretinopathy 
therapy agent as a drug as a fair concrete example of manufacture — containing — NANOSU — 
NANOSU using polylactic acid as a fair ingredient — the fair example of manufacture, and the 
phosphoric-acid betamethasone which is an anti-inflammatory agent as a drug — containing — 
NANOSU — NANOSU using the lactic-acid-glycolic-acid copolymer as a fair ingredient — the 
fair example of manufacture is shown in the below-mentioned example. 
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[0015] Although the belo'l^^entioned survivability trial in an eye e^WTned the effectiveness of 
this invention to the detail, since the measurement technique top was difficult actually pursuing 
organization shift of a minute amount using drug content NANOSUFEA examined survivability in 
inner **** in various particle diameter using NANOSUFEA which contained the fluorochrome 
instead of the drug. Moreover, when the histological evaluation was performed, it existed in **** 
within a long period of time, so that the particle diameter of NANOSU fair **** became small, 
and found out being incorporated inside NANOSU fair ****** with a particle diameter of 200nm 
or less. 

[0016] this test result — NANOSU — boiling markedly the durability of the drug effect in a 
retina or a vitreous body, and not only raising it by controlling fair particle diameter, but 
NANOSU — it is shown by setting fair particle diameter to 200nm or less that NANOSUFEA can 
be made to incorporate inside a retina where a drug is contained, and it is shown over the long 
period of time in the retina that drugs emission control is also possible. 

[0017] Furthermore, by sending a drug efficiently to a target part (retina), the loadings of a drug 
can also be reduced and the mitigation effectiveness of a side effect can also be expected. 
[0018] A medicine is prescribed for the patient by the various approaches of introducing into 
vitreous bodies, such as NANOSU fair ** in the drug release control system of this invention, 
injection, and an infusion solution. Moreover, it can prepare to the dosage forms suitable for the 
medication method by the formula in the administration in a vitreous body used widely. For 
example, although the term of an example will explain the example of concrete preparation if it is 
injections, drug content NANOSUFEA manufactured by the above-mentioned manufacturing 
method can be prepared by distributing a BSS (Balanced Salt Solution) solution. 
[0019] Next, although some examples of this invention are given, these examples are for helping 
an understanding of this invention, and do not limit the range of invention. 
[0020] 

[Example] 1. drug content NANOSU — fair manufacture approach: — NANOSU which can be 
used for the drug release control system of this invention — the fair example of concrete 
manufacture is shown below. In addition, this approach is a manufacturing method according to a 
self-emulsification solvent diffusion method (J. Control. Release, 25, 89-98 (1993)). 
[0021] the polylactic acid (100mg) of example of manufacture 1 (carmustine content polylactic 
acid NANOSU — fair) carmustine (10mg) and weight average molecular weight 85,000 is 
dissolved in dichloromethane (0.5ml). An acetone (40ml) is added to this and it mixes with it 
enough. It is dropped into the polyvinyl alcohol water solution (2 w/v%, 50ml) which has agitated 
this solution. This mixture is stirred under reduced pressure for 2 hours, and a membrane filter (1 
micrometer of apertures) is used and filtered. Ultra-centrifugal separation (156,000xg) of the 
filtrate is carried out for 1 hour, and NANOSUFEA is settled. NANOSU obtained — NANOSUFEA 
is fair washed for purified water optimum dose **** and by making it re-distribute and 
performing ultra-centrifugal separation again. This washing actuation is repeated twice, re- 
distributing sediment finally obtained to purified water (10ml), and freeze-drying — carmustine 
content polylactic acid NANOSU — being fair (108mg) — it is obtained. NANOSU obtained — 
fair mean particle diameter is 100nm (it measures with light scattering measurement). 
[0022] the lactic-acid-recall acid copolymer (100mg) of example of manufacture 2 (phosphoric- 
acid betamethasone content lactic-acid-glycolic-acid copolymer NANOSU — fair) phosphoric- 
acid betamethasone (10mg) and weight average molecular weight 65 and 000, and the 
copolymerization ratios 50/50 is dissolved in dichloromethane (0.5ml). An acetone (25ml) is 
added to this and it mixes with it enough. Furthermore a methanol (5ml) is added and 
phosphoric-acid betamethasone is dissolved completely. It is dropped into the polyvinyl alcohol 
water solution (2 w/v%, 50ml) which has stirred this solution. This mixture is stirred under 
reduced pressure for 2 hours, and a membrane filter (1 micrometer of apertures) is used and 
filtered. Ultra-centrifugal separation (156,000xg) of the filtrate is carried out for 1 hour, and 
NANOSUFEA is settled. NANOSU obtained — NANOSUFEA is fair washed for purified water 
optimum dose **** and by making it re-distribute and performing ultra-centrifugal separation 
again. This washing actuation is repeated twice, re-distributing sediment finally obtained to 
purified water (10ml), and freeze-drying — phosphoric-acid betamethasone content lactic-acid- 
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glycolic-acid copolymer t^^QSU — being fair (103mg) — it obtair^^^ANOSU obtained — fair 
mean particle diameter is ZOOnm (it measures with light scattering measurement). 
[0023] the following and special mention — without — restricting — the example 1 of 
manufacture — carmustine content NANOSU fairness and the example 2 of manufacture — 
phosphoric-acid betamethasone content NANOSU — it outlines that it is fair. 
[0024] 2. The example of preparation of a parenteral solution is shown below in the example of 
pharmaceutical preparation. BSS (1ml) was made to re-distribute carmustine content NANOSU 
fair powder (50mg), and it considered as the parenteral solution, moreover, phosphoric-acid 
betamethasone content NANOSU — even if it attaches fair, it can prepare similarly. 
[0025] 3. a measurement technique top is difficult for pursuing organization shift of a minute 
amount using drug content NANOSUFEA manufactured above to the survivability trial actual 
condition in an eye. So, in the exam, the following experiments were conducted using polystyrene 
NANOSU Feher (Polysciences, the product made from Inc, a trade name Fluoresbrite) containing 
a commercial fluorochrome. 

[0026] Preparation of NANOSU fair suspension: Fluorochrome (maximum excitation wavelength: 
458nm, maximum fluorescence wavelength:540nm) content polystyrene NANOSU Feher (particle 
diameter of 50nm) suspension was diluted 200 times using sterile purified water 2.5%, and it 
considered as fluorescence intensity equivalent to a sodium fluorescein water solution 
(10.0microg/(ml)). moreover, NANOSU (the particle diameter of 50nm, 100nm, 200nm, 2 
micrometers, and 20 micrometers) — fair suspension was prepared similarly. The sodium 
fluorescein water solution (10.0microg/(ml)) was used as the reference solution. 
[0027] A medication method and a measuring method: Intramuscular administration of the 7:3 
mixed solutions of 1. ketamine hydrochloride water solution (50mg/(ml)) and a hydrochloric-acid 
KISHIRAJIN water solution (50mg/(ml)) was carried out to the colored house rabbit, and they 
were anesthetized. 

[0028] 2. Mydriasis of tropicamide (0.5%) / the phenylephrine hydrochloride (0.5%) eye lotions was 
applied for them eyewash and carried out to both eyes. 

[0029] 3. Eyewash was applied in oxybuprocaine hydrochloride (0.5%) eye lotions in both eyes, 
and the eye front face was anesthetized. 

[0030] 4. From the eye corpus ciliare, using the syringe of 30G stitch, another eye was 
medicated with NANOSU fair suspension (0.1ml) with a particle diameter of 50nm, and the one 
eye was medicated with the reference solution in the vitreous body center section. 
[0031] 5. Vitreous body full OROME tree equipment was used the administration 1, 3, 7, 14, and 
21 in a vitreous body, and 28 days after, the fluorescence intensity in a vitreous body was 
measured with time, and the half-life was computed. 

[0032] In addition, before measuring the fluorescence intensity in a vitreous body, actuation of 
above-mentioned 1. and 2. was performed. Moreover, the same actuation as above-mentioned 1. 
to 5. was performed using NANOSU fair suspension (the particle diameter of 100nm, 200nm, 2 
micrometers, and 20 micrometers). 

[0033] Histological evaluation: Two months after 1. above-mentioned NANOSU fair 
administration, lug intravenous administration was carried out and anesthesia fatality of the 
Nembutal parenteral solution (5ml) was carried out. 
[0034] 2. The retina frozen section was created. 

[0035] 3. The intercept was observed with the fluorescence microscope and a photograph was 
taken. 

[0036] (A result and consideration) NANOSU of each particle diameter — the half-life in a fair 
vitreous body is shown in Table 1. Moreover, the fluorescence microscope photograph in which 
being incorporated inside 200nm NANOSU fair ****** is shown is shown in drawing 1 . 
[0037] 
[Table 1] 
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[0038] It remains in an eye for a long period of time, so that the particle diameter of NANOSU 
fair **** is small, as shown in Table 1. Moreover, being incorporated in NANOSU fair ****** 
with a particle diameter of 200nm from the microphotography of drawing 1 was checked, in 
addition, NANOSU with large particle diameter — if fair, incorporation was hardly seen, namely, 
NANOSU — by controlling fair particle diameter, the durability of the drug effect in a retina or a 
vitreous body is boiled markedly, and can be raised, NANOSUFEA can be made to incorporate 
inside a retina by setting NANOSU fair particle diameter to 200nm or less especially, and it can 
be expected from the interior of a retina that drugs emission control will be possible over a long 
period of time. 
[0039] 

[Effect of the Invention] According to this invention, the therapy approach which raised the 
durability of the drug effect in a retina or a vitreous body can be offered. 

[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the fluorescence microscope photograph in which being incorporated inside 
NANOSU fair ****** with a particle diameter of 200nm is shown. 



[Translation done.] 
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